of all yoga styles and the most popular form, includes both Gentle Hatha and Restorative yoga, and is growing in acceptance for therapeutic use in traditional Western medicine. 13, [15] [16] [17] [18] [21] [22] [23] [24] Gentle Hatha yoga focuses on physical postures and is part of many styles of yoga, including Iyengar, Anusara, and others. [15] [16] [17] [18] 21 Restorative yoga focuses on full relaxation and is part of the Iyengar style. 25, 26 The combination of Gentle Hatha and
Restorative yoga may provide an effective approach for improving insomnia as it incorporates a holistic sequence of meditative, breathing, and physical alignment exercises, requiring both the active and passive engagement of skeletal muscles. 15, 16, 21, 22, 25, 26 Existing scientific evidence suggests that yoga is effective for improving insomnia symptoms in cancer patients. 13, 20, [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] Biological Mechanisms
The pathophysiology of insomnia, as well as its relationship with cancer and cancer treatments, is largely unexplained. 14, 37, 38 Research suggests that insomnia symptoms may arise through multiple pathophysiologic pathways, including dysregulated hypothalamic-pituitary-adrenal (HPA) axis function stemming from abnormal sleep/wake homeostasis; hyperarousal; disruptive cognitive and behavioral factors; and impaired circadian, physical (i.e. cardiopulmonary and muscular), and immune function. Cancer and its treatments directly and negatively influence these same physiologic processes and, therefore, can directly affect the development of insomnia.
Cancer and its treatments also lead to a reduction in physical activity and exercise, resulting in physical deconditioning that, in turn, leads to diminished function in these same systems, further impairing sleep. Yoga is a form of exercise capable of positively influencing each of these systems and of improving circadian, physical, and immune function. While not exhaustive,
we provide examples of plausible mechanistic pathways through which yoga may ameliorate the insomnia symptoms experienced by cancer patients.
Yoga and the Circadian Clock System
Yoga may regulate circadian function by acting as an exogenous behavioral nonphotosensitizer for the circadian clock system. The circadian clock system consists of a central component: the suprachiasmatic nucleus (SCN) of the hypothalamus, also known as the body's 'master clock,' as well as peripheral components involving multiple organ-and tissue-specific 'clocks.' These peripheral clocks are synchronized through humoral and neural connections throughout the body that, in turn, affect behavioral and physiologic output rhythms (i.e. diurnal fluctuations in sleep, physical activity, heart rate, strength, and cytokines). [39] [40] [41] The master clock, however, has its own intrinsic rhythm that is entrained or synchronized to a 24-hour cycle by exogenous photo-and nonphotosensitizers. While the strongest photosensitizer is light, one of the strongest nonphotosensitizers is exercise (e.g. yoga). 41 Our prior research suggests that yoga favorably alters circadian activity rhythms as a behavioral nonphotosensitizer and can, thereby, address cancer-related insomnia. 
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Yoga for the Treatment of Insomnia
Studies demonstrate that yoga may help to improve depression, anxiety, fatigue, and sleep difficulties in both a disease-free population and those with cancer. [58] [59] [60] We review below the existing scientific literature on the use of yoga for the treatment of insomnia within an oncologic population.
Qualitative Yoga Studies/Yoga Program Evaluations
There have been a number of studies that obtained their data through program evaluations or through qualitative measures. [61] [62] [63] [64] 68 Overall, the results are encouraging, with seven trials reporting significant sleep-related benefits for yoga 20, 25, 28, 30, 36, 68, 69 and four trials reporting null findings. 34, [65] [66] [67] However, there are a number of matters that should be considered when interpreting these results.
Empirical Limitations of Existing Research
There has only been one large phase III RCT on the effects of yoga on insomnia that suggests that yoga is effective to treat insomnia symptoms. Therefore, the existing literature on yoga needs to be interpreted with caution.
Several of the smaller phase I and II yoga studies need to be interpreted cautiously. Many were small (ranging in total sample size from 20 to 88) and did not use validated measures of insomnia. None of these studies were powered a priori to test the effects of yoga on insomnia as a primary outcome. Many of these treatment studies did not screen for baseline level of sleep difficulty as a criterion for study entry. Furthermore, the studies did not blind participants, with the exception of the Bower study. 27 Importantly, yoga interventions were highly variable in content, type, intensity, and duration, making it difficult to determine the actual dose of yoga needed to effect improvements in insomnia symptoms. In many of the published studies, details regarding the format and components of the yoga interventions were not provided, making repeatability and standardization for dissemination difficult. Details on participant attendance, compliance, and attrition, as well as rates and types of adverse events, were also lacking.
Details of the prescribed yoga dose versus the actual dose achieved (e.g. 
Clinical Recommendations
While yoga is increasingly popular throughout the world at gyms, via self-directed books and DVDs, and at cancer centers and community programs marketed toward cancer patients (e. Iyengar, Kundalini). 53 Some programs modify the yoga environment by using heaters and humidifiers (e.g. Bikram) or props such as straps, blocks, ropes, and chairs (e.g. Iyengar). 53 These variations lead to classes that vary widely in structure and overall formats.
The small number of studies examining the safety and effectiveness of only limited styles and types of yoga for improving insomnia and sleep quality impairment among patients, coupled with the lack of regulation and wide variability of yoga offerings, substantially increases the chance that patients may spend a sizable amount of time, energy, and money participating in yoga programs that may not be safe, effective, or meet their specific needs. For example, yoga in a room heated to over 100 degrees may be contraindicated for some patients, and vigorous yoga may result in excessive muscle soreness and joint pain, increasing insomnia, or sleep quality impairment. These considerations need to be considered by oncology practitioners who may be recommending yoga to their patients so that they can ensure appropriate classes are taken.
Despite their limitations, these phase I-III studies collectively support the benefits of yoga, demonstrating that:
• cancer patients can safely participate in yoga during and after cancer treatments;
• yoga interventions are feasible in a variety of cancer centers and community-based yoga studios;
• participating patients find yoga programs enjoyable and beneficial;
• participation in low-to moderate-intensity yoga that incorporates Gentle Hatha and Restorative postures, breathing and meditation exercises ranging from one to five sessions/week for 50-120 minutes per session over a period of 4 to 26 weeks may lead to improvements in insomnia and sleep quality impairment; and
• participation in standardized yoga programs designed explicitly for cancer patients experiencing insomnia will reduce the symptoms of insomnia they experience.
Oncology practitioners can provide important information to help cancer patients understand how they can safely begin and/or continue a yoga program during and after treatments. 70 Patients can benefit from being aware of potential contraindications (e.g. orthopedic, cardiopulmonary, and oncologic) that might affect their exercise safety and tolerance. 71 Contraindications do not necessarily mean that a cancer patient cannot participate in yoga at all; in fact, this is rarely the case. In most instances, contraindications simply mean that specified modifications must be made so that the individual can safely and effectively participate and achieve 
